Regulation of the efficiency and thermodependence of murine sarcoma virus MuSVts110 RNA splicing by sequences in both exons.
Efficient splicing of MuSVts110 RNA is restricted to temperatures of 33 degrees or lower. Previously, we have shown that this conditional splicing event is mediated, in part, by cis-acting intronic sequences. We have now examined the role of exon sequences in MuSVts110 RNA splicing. We found that deletion of all but 36 nucleotides of the gag exon (E1) yielded a transcript incapable of supporting splicing. However, inefficient, growth temperature-dependent splicing was recovered after restoration of the 300 nucleotides of E1 proximal to the 5' splice site (5' ss). Increasingly efficient splicing was observed as more E1 was restored. Hence, although MuSVts110 E1 sequences were required for splicing, they were not involved in its thermodependence. Similarly, removal of all but 88 nucleotides of the mos exon (E2) abolished splicing at the usual 3' splice site (3' ss). In contrast to E1, restoration of the 200 nucleotides of E2 adjacent to the 3' ss reactivated efficient, temperature-independent splicing. Thermodependent splicing, however, reappeared with the replacement of E2 sequences located more than 400 nucleotides distal to the 3' splice site. In MuSVts110 mutants containing the minimum amounts of both E1 and E2 which would support splicing, splicing was both far more efficient than predicted and temperature-independent, suggesting that cooperation between E1 and E2 may help to regulate MuSVts110 splicing.